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Background: Although pressure-volume (PV) loops are the standard for assessment of ventricular contractility and diastolic function 
in animal models, their use in humans has been limited due to its invasiveness and perceived need for serial re-assessment at varied 
loading conditions. We aimed to test the predictive value of single-beat derived PV parameters in those who underwent same day cardiac 
catheterization and echocardiography
methods: Subjects having echocardiography and catheterization on the same day between 1/1/2008 and 6/30/2013 were queried. Based 
on diastolic volume by echocardiography and diastolic pressure by catheterization, V30i, the expected diastolic volume the left ventricle 
would assume if left ventricular end diastolic pressure (LVEDP) were 30 mmHg, was calculated. Contractility index was calculated using left 
ventricular systolic pressure (LVSP) /end systolic volume index. Median follow-up for death or heart failure admission was 2.2 years [IQR 
1.1, 3.9].
results: Reports for 626 subjects, 60 ± 13 years, male 65%, Hispanic 36%, African American 26%, BMI 29 ± 6 were analyzed. 
Catheterizations were performed for myocardial infarction and/or shock in 62%, with the remainder for clinically stable conditions. 
Catheterizations showed coronary artery disease (CAD) in 73%, LVSP 137 ± 30 mmHg and LVEDP 23 ± 9 mmHg. Echocardiograms 
showed left ventricular ejection fraction (LVEF) 50 ± 15%, end diastolic volume index 60 ± 22 mL/m2, heart rate 77 ± 15 BPM, and 
cardiac output 4.2 ± 1.5 L/min. Using multivariate Cox to adjust for age, sex, race, comorbidities and valve disease, V30i > 90 mL/m2 was 
independently associated with heart failure events in those without CAD, hazard ratio (HR) 4.3 [95% CI: 1.2, 14.6] whereas contractility 
index < 3 was an independent marker in those with CAD, HR 1.8 [95% CI: 1.05, 3.09]. LVEF, cardiac output and stroke volume index (SVI) 
were not independently associated with heart failure events
conclusion:  Single-beat estimation of the end-diastolic and end-systolic PV relations were important predictors of heart failure events in 
subjects referred for cardiac catheterization. These markers outperformed LVEF, cardiac output and SVI for prediction of events
